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with knee OA who underwent joint replacement surgery. Using quiescent
cells stimulated with 10U/mL of Il-1b, the effects of NAC (2mmol/L)
on prostaglandin E2 (PGE2) production, cyclooxigenase-2 (COX-2) ex-
pression, nitric oxide (NO) synthesis, nuclear factor kappa B (NF-kB)
activation, and metalloproteinase (MMP)-1 and MMP-13 presence were
studied. NAC was tested at mean peak plasma level (Cmax) obtained
after oral administration of therapeutic doses.
Results: NAC did not induce a direct effect on basal cell expression
of the molecules assessed at the levels and incubation periods used.
NAC inhibited Il-1b stimulated NF-kB activation both in synoviocytes and
chondrocytes. NAC diminished PGE-2 release and the protein expression
of COX-2 in synoviocytes stimulated with Il-1b, but it failed to modify this
expression in stimulated chondrocytes. The incubation of chondrocytes
with NAC did not inhibit the effect of Il-1b on NO synthesis. Neither
quiescent nor Il-1b stimulated synoviocytes rendered detectable NO
levels at supernatants of cell culture after 24 h of incubation. With regard
to structural mediators, NAC signiﬁcantly decreased MMP-13 levels in
Il-1b stimulated synoviocytes. NAC did not induce changes in MMP-1
protein expression as compared with Il-1b-stimulated synoviocytes and
chondrocytes.
Conclusions: NAC inhibited Il-1b stimulated NF-kB activation in syn-
oviocytes and chondrocytes. While NAC had an evident effect in terms of
reducing the synthesis of several proinﬂammatory and structural media-
tors by synovial cells, it lacked of effects on chondrocytes. These results
suggest that, in the event this molecule could be used for OA treatment,
it would have a symptomatic effect at the synovial membrane level rather
than a structural effect at the cartilage level.
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Purpose: Insulin-like growth factor-1 can stimulate the synthesis of
cartilage matrix proteins, namely the proteoglycan aggrecan. The action
of IGF-1 is modulated locally by IGF-binding proteins (IGFBPs). Catabolic
mediators Il-1b and TNF-a have been implicated in the pathology of
inﬂammatory and degenerative arthritis and also have been shown to
induce the production of IGFBPs. Interleukin-4 (IL4) has been proven to
down-regulate the catabolic affects of both Il-1b and TNF-a. The aims
of the present study were to regulate the effects of pro-inﬂammatory
cytokines by limiting the effects of the degenerative and inﬂammatory
pathways through the co-expression of IGF-1 and IL4.
Methods: Canine articular chondrocytes (CACs) were obtained from
articular cartilage harvested from young dogs and cultivated for a total
of 42 days. Canine speciﬁc IGF-1 and IL4 were cloned into a dual
expression eukaryotic vector and transfected into CACs. Inﬂammation
was stimulated in-vitro with canine speciﬁc Il-1b and TNF-a. RNA was
extracted from these cells and then subjected to real-time RT-PCR. ELISA
was preformed to determine the concentration of IL4 present in the cell
lysate. Nitrite concentration was determined in conditioned medium by
using a spectrophotometric assay based on the Griess reaction.
Results: Stimulated transfected CACs showed an increased expression
of proteoglycan aggrecan and SOX-9 indicating synthesis of cartilage
regeneration. Expression of IGF-1 alone increased the expression of
IGFBP2-, -3, -4, -5, and -6 as well as IGFR1. Co-expression of IGF-1
and IL4 led to a minimization of the expression of the binding proteins
2, 5, and 6 as well as MMP-1, -3, and -13 levels. Also NO levels were
decreased in CACs transfected with both IGF-1 and IL4. No change in
the NO levels was detected in cells transfected with IGF-1 alone.
Conclusions: The results show that IGF-1 in combination with IL4 could
stimulate the expression of aggrecan and the transcription factor, SOX-9.
Also, IGF-1/IL4 transfected cells counteracted the pro-inﬂammatory ef-
fects of Il-1b and TNF-a shown by a reduced expression of MMP-1, -3,
and -13 as well as reduced NO levels. Based on the results, co-expression
of IL4 and IGF-1 is ideal to stimulate regenerative and anti-inﬂammatory
genes and may possibly pave the way for future gene therapy studies in
the area of osteoarthritis.
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Purpose: Mitochondrial alterations may contribute to the progression
of osteoarthritis (OA). Il-8 is an important mediator in the inﬂamma-
tory process and cartilage degradation in OA. In this study, we have
investigated the relationship between the dysfunction of mitochondrial
respiratory chain (MRC) and in vitro expression of Il-8 in cultured normal
human chondrocytes.
Methods: Normal human chondrocytes were isolated from knee cartilage
obtained from necropsy from 12 adult cadavers (mean age 43 years).
Antimycin A (AA) (10, 20 and 40mg/ml) and Oligomycin (5, 10 and
20mg/ml) were employed as inhibitor of the complex III and V of MRC,
respectively, to induce a model of mitochondrial dysfunction. Protein and
mRNA Il-8 expression were analyzed by cytometry, ELISA and real time
PCR. As a positive control, Il-8 expression was induced by Interleukin-1b
(Il-1b; 1.5 ng/ml). In order to identify underlying mechanisms responsible
for Il-8 expression, BAY-117085 (5mM) and N-Acetyl-L-Cysteine (NAC;
40mM), an inhibitor of nuclear factor-úB (NF-úB) and a Reactive Oxygen
Species (ROS) scavenger, respectively, were employed.
Results: Firstly, the exposure of chondrocytes to AA and Oligomycin
signiﬁcantly increased Il-8 mRNA expression in a time- and dose de-
pendent manner. The maximal response was observed at 6 h with a
concentration of 40mg/ml AA and 20mg/ml Oligomycin (1.4×102 and
2.3×102 respectively vs. basal 1 and vs. Il-1b 1.5 ng/ml 3×103). However,
when Il-8 protein expression was examined by cytometry neither AA nor
Oligomycin induced an increasing in the chemokine level after 8 h of
incubation. The positive control, 1.5 ng/ml Il-1b, produced 12.3±2.4 vs
basal 3.9±0.5 (p< 0.01). Secondly, we tested if mitochondrial dysfunction
induced by AA or Oligomycin could modulate the response induced by
Il-1b (1.5 ng/ml) on Il-8 expression, and we found that the pre-treatment
of chondrocytes with 10mg/ml Oligomycin for 2 h increased signiﬁcantly
the expression of Il-8 induced by Il-1b, at both mRNA and protein levels.
The values of Il-8 mRNA expression were 1.9×104 for Oligomycin + Il-1b
vs. 3.0×103 for Il-1b. In relation to Il-8 protein expression the median of
positive cells for Il-8 was 20.7±3.2 for Oligomycin + Il-1b vs. 12.3±2.4
for Il-1b (n = 10; p< 0.01). Furthermore, the values obtained by ELISA
showed similar results (15.8 ng/ml for Il-1b vs 22.9 ng/ml for Oligomycin +
Il-1b). Thirdly, we investigated the role of NF-úB and ROS in this synergic
response and the results showed that the pre-incubation of cells for 2 h
with BAY and NAC reduced to basal levels the production of Il-8 protein
induced by Oligomycin + Il-1b. Similar results were obtained in chondro-
cytes stimulated with other inﬂammatory cytokine, Tumor Necrosis Factor-
a (TNF-a; 10 ng/ml).
Conclusions: These results showed that the dysfunction of mitochondrial
respiratory activity may exacerbate the inﬂammatory response induced by
Il-1b contributing to impair cartilage and joint function in OA and aging.
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Purpose: Chondrocyte apoptosis correlates with the severity of extra-
cellular matrix damage and is thought to be a key mechanism in the
pathogenesis of osteoarthritis (OA). OA does not affect all synovial
joints equally; the precise reasons for this are unknown. Differences in
chondrocyte response to stimuli between cartilages of different joint types
may contribute to this phenomenon. Hence, the aim of this study was to
investigate whether there are any variations in chondrocyte susceptibility
to an apoptotic stimulus between cells of articular cartilage (AC) from
joints that differ in prevalence of OA, which may provide an alternative
explanation for the joint-speciﬁc nature of the disease.
Methods: Cartilage from macroscopically normal metacarpophalangeal
(MCP), proximal interphalangeal (PIP) and distal interphalangeal (DIP)
joints of seven horses were used. The MCP joint is high-motion and
frequently OA-affected, whilst both DIP and PIP joints are low-motion
and have a reduced incidence of arthritic disease in racehorses. Prior
to culture, chondrocyte viability was assessed using the ﬂuorescein diac-
etate and propidium iodide paravital staining method. AC explants were
